The present paper contains fractional derivative formulae for hypergeometric functions of the type of some orthogonal polynomials analogous to the Rodrigues formulae for Laguerre, Jacobi, Ultraspherical, Legendre and Gegenbauer polynomials.
Introduction
In 1731 Euler extended the derivative formula for real or complex numbers A and complex number z (see [1] where U and V are functions of real variable x and A is any real or complex number.
The binomial coefficient (*) is defined by (see [2] )
Let us recall that Rodrigues formulae for Laguerre polynomials L\?\X), Jacobi polynomials Pn a,f3 \x), Ultraspherical polynomials PÍ a ' a \x), Legendre polynomials P n (x) and Gegenbauer polynomials C¡¡(x) are given for arbitrary real or complex numbers a, ¡3,1/ and real number x by
Hypergeometric functions of the type of some well known polynomials
Here we introduce definitions of some hypergeometric functions analogous to the definitions of some well-known orthogonal polynomials such as Laguerre, Jacobi, Ultraspherical, Legendre and Gegenbauer ones (see [2] ) (A) Laguerre type function. For an arbitrary real or complex numbers A, a and real number x, the Laguerre type function is denoted by the symbol L^\x) and is defined as Proof of (3.2). Using (1.2) the R.H.S. of (3.2) is equal to in view of (2.2). This completes the proof of (3.2). For A = n, a positive integer, (3.2) reduces to the Rodrigues formula (1.5) for Jacobi polynomials.
C. For fl = a, (3.2) reduces to the following fractional derivative formula for Ultraspherical type function A similar formula for Hermite polynomial is not apparent.
The Rodrigues type fractional derivative formulae (3.1-5) are expected to be of great importance in the study of special functions and fractional calculus just like the generalization of factorial to Gamma function has gained much importance due to its significant contributions in these and other related areas.
